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A DEVELOPMENT OF THE OCEAN WAVE FORECASTING




In the harbor construction,the ocean、、アave grea ly ar cts the work situation of the、vork―
ships,so it carries out wave forecasting by some methods for accurate construction manage‐
ment and safety control in each neld.  But it is a dilncult situation to carry out l、ァave forecast‐
ing accurately in many harbors which have no the information service of the wave forecasting
ln this study, the wave forecasting technique that is easily predictable for such harbors was
developed and the safety control systenl for the harbor construction wOrks、キアas proposed
ln chapter l,purpose of this study and wave forecasting rnethod of this study are described,
In many harbor cOnstruction lields、、アithout the information service of wave forecasting,there
are problems sho■vn next
廼D In the harbor construction ield with the、vave gage, it is possible to carry out wave
forecasting accordillg to conventional wave prediction models,etc.,but the model of higher
prediction accuracy is required 筵⊃In the harbor constructiOn neldゃ、ァithout the wave gage,
though the prediction by the specialist of wave fOrecasting is required,it is often difncult
by econonlical circumstances,etc. 廻)Though there is an experiential numerical value on
、vork lillitative wave height of the Mπork―ships,the scientinc verincation for the value is not
enough,C)The management system on safety control with wave forecasting and on the
Ⅵ〆ork ofthe wOrk―ships for the harbor construction has not been established,  Purposes of
this study are clearness of these problems and estabhshment of safety control system for
the harbor construction、vorks by development of the wave forecasting rnethod.
The wave forecasting lnethod of this study is a statistical rnodel statistically analyzed the
relationship between wave data and atmospheric pressure pattern, and it carries out 、vave
forecasting after a few days by using predictive、veather maps  ln he analytical rnethod,it is
used Quantincation Theory that is possible to use quahtative data in Order to pictoriaHy catch
the changes of pressure pattern   The、ハ/ave height predictive model in which 耶〆as applied
Quantincation Theory II for l-3 days after was developed, and because the propriety of
possible M/orking is important,it was made to be predictive expression of discrilninant type
based on some standards wave height(hmitative wave height of work―ships).Th ve
period predictive model in which Mπas apphed Quantincation Theory l for l day after was
developed, and because the limitative ttrave period of work―ships is not cleared, predictive
expression of multiple regression type 、vas made  l he preparation of each predictive
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expression,the analysis was carried out by separating into Sunlmer period (April―October)
and Winter period(November～March).
In chapter 2,development of the wave predictive model on the Ktlii harbOr in lwate
Prefecture and predictive simulation using predictive Ⅵ/e her maps are described.  On the
wave height prediction, the analysis was carried out with 2 cases of 1 0rn and l.5rn at the
standard、vave height  As the result,the high discriminant hitting ratio was obtained in the
analysis of the after l day prediction  And when it corrected the standard、vave height with
setting O.2 m tolerances, it was possible to obtain the higher discriminant hitting ratio in all
cases,  And in the result of predictive simulation,the corrective discriI五nant hitting ratio、キアas
90.50/。^シ9640/。in the after l day prediction,79.90/。-88.9% i  the after 2^彰3 days prediction
ln result of analysis about the ttrave period predictive model,the 2 seconds hitting ratio (the
sample in、vhich the residual between predictive value and measured value is within 2 seconds)
、vas 84 3%in the Sullllner period,84.80/。in th  winter period.  And in the result of predictive
silnulation,it was possible to obtain high value that was 84,30/。o the 2 seconds hitting ratio
in the SuHllner period,but in the Winter period,the 2 seconds hittil■g atio was 67 9 0/。
In chapter 3,liHlitative wave situation of the work―ships is described By analyzing the
relationship between wave data and ttrork situation on the basis of actual、vork data of work―
ships in wave gage observation point,lirnitative wave situation of the、vork―ships s cleared
As a result of the analysis,it was proven that the propriety of the、ハ′ork is divided clearly,、vhen
it、vas arranged by using the relationship between wave steepness and frequency  The rate
according to the misjudgment in the case is 10～15%,a d it iS Sumciently practical.
In chapter 4,the exanlination of the wave forecasting rnethod in the site、ハrithout the wav
gage is described  ln this study,silnple visual observation method of wave height in the site
、アithout the耶〆av  gage、、アas presented  lt was exanlined whether it could predict、vave height
in the site、v hout the、、アave gage,using the correlation of the wave height between the data by
visual observation and the data by、,、アave gage at the neighborhood harbor  As the result,nrst,
wave height variation at the site、vithout the、vav  gage is analyzed by dirraction,refraction,
and shaHow water deformation on the wave height ofthe wave gage point  Next,、vhen it was
corrected by the regression analysis apphed Quantincation「rheory I,it was possible to obtain
correlation coettcient 0 85.  Therefore, it is possible to apply the wave predictive model
developed in this study using the Ⅵrave he ght of the site without the wave gage using the
regression model style
ln chapter 5,the construction management now chart of thO harbor construction works
usillg the developed ttrave forecasting method is described.  On the basis of the result obtained
froni chapter 2-4,the procedure of construction management、、アhich apphed the wave forecast―
ing method was summarized in the now chart(Fig l) By following the now chart of Fig。1,
it becomes possible that the safety control for the harbor construction is carried out accurately
ln chapter 6,conclusion of this study and future problem are described.  The statistical
、vave forecasting model developed by Quantification Theory can be iudged M〆ith the good
accuracy on the predictability  This forecasting model is enough practical in each neld,even
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if there is no high technical knowledge.  And by fo■o、ving the now chart of Fig.1,it becomes
possible that the construction management and the safety control for the harbor construction
is carried out accurately.
Professor(ChairpersOn) Hiroshi SuDA
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